Mining is one of the most dangerous trades in the world. Mine worker faces lots of health problems for the whole of their work. Properties of dust materials are treacherous to respiratory health and variations in environmental parameters affect the workers' health. The system put forward in this paper enhance a safety barrier for mine-workers and provide proper working state. The non-invasive monitoring system determines the vital signs and environmental parameters like temperature and relative humidity. It issues an SMS alert system for instant action.
I. INTRODUCTION
Mining includes extraction of any non-renewable resources such as petroleum, natural gas or water. In other words, mining is the technique of tearing out minerals or geological materials from the earth. Mining processes comprise extraction of the desired materials and final reclamation of the land after the mine is not open. Mining operations creates a negative impacts on both environment and mineworkers health.
Mining techniques can be classified into two: surface mining and sub-surface mining [1] . Surface mining is the process of removing surface vegetation and impure matter. Surface mining, contains open-pit mining, quarrying, strip mining, removal of mountaintop and landfill. Surface mining is a most frequently used method. Certification of mines with good practices occurs to the International Organization for Standardization (ISO). ISO 9000 validated an "auditable environmental management system" [2] . Also certification is available through ceres Global reporting initiative.
A mine-worker is a person that extracts minerals like ore, coal etc. from the earth through mining procedure. Mining is a greatest threatening operations, causes lots of health problems [3] [4] . Asthma is due to the various dust produced during the process mining. Some of the gases like acetylene, phosgene etc. and metals such as iron, copper, silver and so on causes cancer or harmful effects on mine-workers. Mining also encompasses skin randomness [5] . Temperature and humidity variations in environment is dangerous to the worker's health. It will cause physical illness. There are many technologies developed to save the life of mining workers at very high altitude.
Best way to save their life is the proper monitoring of workers' health [6] . This paper introduced a new system to monitor the health of mine-worker and also monitor the variations in surroundings. Thereby improve worker's safety and ensures a comfortable working environment. For this purpose, the system consists of a variety of sensors, microcontroller, SMS alert system and a monitoring system [7] . This system is a wearable monitoring system and it is implemented on a T-shirt.
The measured out vital and environmental parameters are;
 Heartbeat Rate (HR): HR is defined as the number of contractions of the heart per minute. Normal resting heart rate ranges from 60 to 100 beats per minute. Heartbeat is measured by computing the pulse rate.  Respiration Rate (RR):
RR is the rate at which breathing occurs. Respiration rate is measured when a person is at rest. Respiration rates increases in fever, illness or other medical conditions. The normal respiratory rate for a healthy adult at rest is 12 to 18 breaths per minute.  Body Temperature (BT):
BT is the typical temperature range found in humans. The normal human body temperature range is between 36.5 and 37.5 c. body temperature varies from person to person and by the time of day. Also it varies from the changes of seasons out of each year.  Ambient Temperature (AT):
AT is the temperature of the surrounding air. The increase in environmental temperature causes serious problems.
 Relative Humidity (RT):
RT is the ratio of the partial pressure of water vapor to the equilibrium vapor pressure of water. Humans are sensitive to high relative humidity.
The heartbeat is measured by electrocardiograph, respiration rate and body temperature is measured by using unique sensors. By satisfactorily track the heart rate, respiration rate and body temperature, we can save the life of mine-worker. The intention of the system is to protect workers life. The system not only measures environmental temperature and humidity but also determines the concentration of oxygen, expanded solar radiation and atmosphere pressure and CO2 concentration in air [8] . The system transmitted this measured information on the form of SMS to the superior. The SMS are sent by utilizing a GSM module. GSM is triggered by the processing unit [7].
II. RELATED WORK
There are some systems used to monitor the health of mine workers is already existing. The history is starts with Igo B. Shirkov, who recommend a system called, "microwave autodyne sensor for monitoring of cardiac rhythm of mine workers" [9] . In his work a sensor is used to calculate the cardiac rhythm of mine workers. The sensor is works on the principle of Doppler Effect. Key element is a Microwave sensor, searching the people under mine. Che-Wei Lin, Jeen Shing Wang, and Pau-Choo Chung narrate method [10], used to find heart rate of mine workers. In this paper, heart rate is calculated by HRV analysis. HRV is a simpler method. This was performed in three steps. So this is easy to apply. Valdo Henriques and Reza Malekian establishes a new system in 2016 named as "Mine safety system using wireless sensor network" [8] . Many sensors help to monitor temperature and humidity in air. The main aim of the system are to create a good working environment for the workers. Ishan Tripathi develops "Wireless environment parameters monitoring and SMS alert system" [7] . In this work, GSM based SMS alert mechanism is used, because wireless systems consume less power. GSM acts as an SIM card which sends the information on the form of SMS.
III. PROPOSED SYSTEM
Measurement and monitoring physiological parameters of mineworker are shown in figure 1. The measured parameters are transmitted to the monitoring system through Bluetooth link with the workers mobile. The workers mobile has a potential to support Bluetooth and Wi-Fi communication links. A graphical user interface is used in the monitoring stage to show plots and parameters HR, RR and BT, AT and RH. Figure 1. Monitoring and measuring physiological and environmental parameters 
Physiological Sensors
The system using three sensors for measuring heartbeat, respiration rate and body temperature.
ECG Signal
ECG signal is obtained by using textile electrodes. The system uses three textile electrodes which are attached to the T-shirt. Textile electrodes are cautiously connected to avoid skin irritation [10] . Textile electrode is 6cm long and has a width of 3cm. These electrodes are implemented in silverplatted textile medtex 130Ag. Because we need to stretch the sensor in both directions. Textile electrodes are then combined with an instrumentation amplifier, then we get first ECG signal. The measured ECG signal is low pass filtered to avoid high frequency noise. This signal is again filtered by using a high pass filter to remove low noise attenuation.
Breathing signal
Breathing signal is achieved by using another sensor called stretch sensor. Stretch sensor measures the thoracoabdominal movements towards respiratory cycle. The name indicates that sensor has stretch ability. This sensor is embedded in the T-shirt by using an elastic. Value of its resistance is changed when elastic is stretched. The change in its resistivity is measured and converted into voltage by using a voltage sensor and finally this signals are filtered.
Body temperature
The body temperature sensor is a thermistor [11] . Thermistor reduces its resistivity according to the increase in body temperature. Therefore this sensor is placed in contact with the workers skin. Working of thermistor is same as stretch sensor. The variation in resistivity is converted into a proportional voltage signal.
3.2.
Environmental sensor Environmental signals are collected using SHT15 sensor [8] . SHT15 sensor has an ability to measure ambient temperature and relative humidity at high altitude. I2C communication protocol is used in data transmission procedures.
3.3.
Processing unit Processing unit contains ATmega32 microcontroller. ATmega32 is a harward architecture 8-bit microcontroller. It contains general purpose I/O ports, built in pull-up resistor, and self-programmable instruction flash memory. The microcontroller processing the measured parameters and transmitted through wireless networks.
3.4.
Data transmission Data transmissions are accomplished by using Bluetooth. Processing unit and workers mobile are connected using a Bluetooth link. Data's is transmitted to the monitoring station through Wi-Fi module. If the situation of mine worker becomes danger monitoring system triggers the GSM, which is interfaced with the microcontroller [7] . GSM sends a message to the supervisors mobile. 
3.5.
Graphical user interface The measured information's are displayed and stored at the monitoring system. The information indicates the real-time information about workers health. Two algorithms are implemented in GUI, HR algorithm and RR algorithm. Both algorithms are updated on every second. A peak detection algorithm is used in the case of HR algorithm. Whereas zero crossing algorithm is used in RR algorithm.
IV. CONCLUSION
The monitoring system is capable of measuring physiological signals using non-invasive sensors, finding the environmental variables. This device was implemented on T-shirt with wireless communication links between sensors and monitoring server. System observing the state of user's health, thereby giving medical assistance when emergency situation occurred. The measurements are affected by noises produced during the movements towards worker. The results are the measurements of HR, RR, BT, AT, and RH which are different from person to person. The BT sensor had low sensitivity. System is incorporated into an undergarment T-shirt, it is applicable to the workers on their daily activity.
